In this paper we construct complete asymptotics on the small parameter of the solution of a singularly perturbed boundary value problem for a quasi-linear elliptic equation degenerating in an infinite strip into the parabolic equation, and the remainder term is estimated.
Introduction
While studying numerous real phenomena with non-uniform transitions from one physical characteristics to another ones, we have to investigate singularly perturbed boundary value problems. A lot of papers have been devoted to the asymptotics of the solution of different boundary value problems for nonlinear elliptic equations with a small parameter at higher derivatives. In a great number of papers on nonlinear singularly perturbed elliptic equations, the input equations degenerate for a zero value of the small parameter into functional equations (see. [1] - [4] , [6] ). Besides, in all these papers with the exception of the paper [4] , the derivatives of the desired function enter linearly to the equation, only the desired function itself enters into the equation nonlinearly. All these and other problems known to us are considered only in finite domains.
In the present paper, in an infinite strip 
where 0 > ε is a small parameter, k k p , 1 2 + = is an arbitrary natural number, Δ is a Laplace operator, 0 > a is a constant, ) , ( y x f is a given smooth function. The goal of the paper is to construct the asymptotic expansion of the generalized solution of problem (1), (2) 
The first iterative process
In the first iterative process, we'll look for the approximate solution of equation (1) 
and the functions 
where (6) is said to be a degenerated problem corresponding to problem (1), (2) .
The following lemma is valid
be a function given in Π , having continuous derivatives with respect to x to the ( ) 1 + n -th order inclusively, be infinitely differentiable with respect to y and satisfy the condition
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where l is a nonnegative number, 
where
Proof. Applying the Fourier transformation with respect to y , problem (5), (6) for 0 = i is reduced to the problem ( )
Here ( ) 
From condition (7) it follows that the function ) ,
and all its derivatives with respect to x to the ( 1 + n )-th order inclusively, with respect to the variable λ belong to the S L.Schwarts space (in the sequel we'll denote it by λ S ). Obviously, for proving lemma 1 it suffices to show that the function
that is the solution of problem (9), and all its derivatives with respect to x to the ( ) 2 + n -th order inclusively belong to λ S . By the mathematical induction method we can prove the validity of the following formula: From belongness of the function ( )
From (12) and (13), we get 
Denoting in the last inequality
i.e. 
The functions (15) is the product of two functions, one of them has a polynomial growth, the another one enters into the space λ S . Therefore, the relation 
th order and condition (8) for the function i W will be satisfied for
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From (3) and (6) we get that the constructed function W satisfies the following boundary conditions:
The function W doesn't satisfy, generally speaking, boundary condition (2) for 1 = x . For compensating the missed boundary condition it is necessary to construct a boundary layer type function near the boundary 1 = x .
The Second Iterative Process-Construction of Boundary Layer Functions
Let's construct a boundary layer type function near the boundary 1 = x . The first iterative process is conducted on the base of decomposition (1) of the operator ε L . For conducting the second iterative process by means of which we'll construct a boundary layer function near the boundary 1 = x , it is necessary to write a new decomposition of the operator ε L near this boundary. We make change of variables: ...
as the solution of the equation
Expanding each function 
where j Q are the known functions dependent on , ,..., , , ,..., , 
Substituting the expressions for W and V , respectively from (3) and (18) 
where ( ) ( ) Prove the validity of estimation (26). From the first equality of (27), we can get an estimation of the form
Having transformed equation (28) 
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Taking into account (30), in the second equality of (27) we have
Recalling that the parametric form of the solution of problem (22), (25) 
where ( )
denotes the following function: with respect to τ , we differentiate sequentially the both parts of (33) with respect to τ , and each time take into account the estimations of previous derivatives. These estimations will be of the form (32), i.e. 
. Hence and from (37) we get the estimation ( )
From ( . Differentiating the both sides of (37) with respect to y , we have
From (34) it follows that
Obviously 
Taking into account (38) and (41) in (40), we have
The validity of estimation (26) for subsequent derivatives is proved in the same way.
Lemma 2 is proved. By theorem whose proof is given in [5] , (see. theorem 3), there exists a unique solution of each problem (22), (25) 
Here ( )
Unlike the estimations in the paper [5] , here it is necessary to get such estimations for 1 2 1 ,... , 
Differentiating the both sides of (42), for 1 = j with respect to τ we have
Using estimates (44), (45) in (46) we get an estimation for τ ∂ ∂ 1 V . The estimates for higher derivatives with respect to τ are obtained from formulae obtained by sequential differentiation of both sides of (46) and from the estimations for previous derivatives of ( ) 
where z is a remainder term. Now estimate the remainder term.
Estimation of Remainder Term
Putting together (4) and (19), we get that Ũ satisfies the equation
(52) Subtracting (52) from (1), we have 1 > > C C are the constants independent of ε .
Conclusion
Combining the obtained results, we arrive at the following statement. Theorem. Let ) , ( y x f be a function given in Π , have continuous derivatives with respect to x to the ( 1 + n )-th order inclusively, be infinitely differentiable with respect to y and satisfy equation (7) . Then for the generalized solution of problem (1), (2) 
